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Contingent Associations

And the Double-Function, Verbal-Discrimination Task

Benton J. Underwood and Charles S. Reichardt

Abstract

Three experiments examined the role of contingent associations

in learning double-function, verbal-discrimination lists. Some 15-

pair lists were constructed of category instances in such a way that

the learning of three contingent associations based on category names

would mediate correct performance for all 15 pairs. The first experi-

ment gave no evidence that the three contingegaies aided learning.

Th, second experiment showed that subjects could be taught the three

contingent associations in isolation and that they could then apply

them successfully to the double-f;..nction list. To make the contin-

gencies more apparent to the subjects, the category names were used

during feedback in the third experiment. The learning was not facili-

tated by such feedback. It was concluded that the learning observed

for the usual double-function list does not involve contingent

associations.



Contingent Associations

And the Douhl-FUnction, Verbal-Discrimination 'frisk

13enti.n1 J. Underwood and Charles S. Reichardt

Northwestern University

In the double-function, verbal-discrimination list, each item

IF used twice, being correct in one pair, incorrect in another. The

sulkr's task is to learn to identify the correct member of each

'fir. The interest in the performance on such lists extends into

two domains. The first concerns the theoretical accounts of verbal-

discrimination learning. Kausler and Boka (1968) were apparently the

first to use double-function lists. They noted that the discrimina-

tion between the correct and incorrect met,} n a pair in a double-

tnnction list could not possib!% be based on a frequency difference

and, therefore, frequency theory (Ekstrand, Wallace, & Underwood,

14bh) would predict that the list could not be learned. The results

presented by Kausler and Boka show that some learning did occur,

albeit at a very slow pace. On the 15th trial for the 16-pair list,

the mean number of correct responses was about 11, with eight being

expected by chance. The usual verbal-discrimination list (single

function) was readily learned. The enormous discrepancy in difficulty

between single- and double-function lists is as expected by frequency

theory although any other theoretical approach would probably include

the same expectation. Ot course, any theory must sooner or later

account for Ow (Act that sithue Iearninr occur:: in the double-function

list.
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The second point of interest, following directly from the first,

hAS to do with the mechanisms involved in the slow learning which

.!0es occur in the double-function list. One possibility, which is

the focus of the current report, is that a subject learns contingent

associations, e.g., he learns t when A and B occur together, A is

correct, but when B and C occur together, B is correct. Wickelgren

11%9), in his examination of possible associative explanations for

serial ordering, proposed contingent associations as one possibility.

lie rejected the notion on the grounds that learning contingent associa-

tions in any number was impossible, or at best, very difficult. This

conclusion seems to be supported by the work of Mueller, Kausler,

Yadrick, and Pavur (1974). These investigators instructed subjects

in the use of contingent associations in learning a double-function

list. They report that ". . . this strategy seems to demand too

much of ..iubjects in terms of memory load. due to the need to organize

the list in terms of paired pairs." (p. ).

These observations indicate a severe limitation on the memory

system, a limitation either in acquiring the information needed to

rtspond on the basic of contingencies, or in utilizing the information

to mediate correct performance, or both. The present studies were

,4,,lgned to explore the potential of contingent associations more

thoroughly. The double-function, verbal-discrimination task Is

peculiarly appropriate for asking about the acquisition of contingent

1-40iations. The subject rather quickly discovers that a simple

ic.g., a frequency rule) will not produce correct responding.

!"4.1 these circums tances, he should search for other rvIes which
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would ispplv to more than one of the pairs. We attempted to make this

search easy by forming 15-pair lists in which only three.. contingency

milt'~ could, if discovered and implemented, provide corret responding

for oll 15 pairs. This was accomplished by using the names of five

sports, five fruits, and five pieces of furniture. The pairings in

the critical list contained three categorical contingences, namely,

eiven a pairing of a piece tit furniture and a fruit, the :urnitur

rgstance was always correct: given a fruit and a sport instance paired,

th fruit instance was always correct, and given a pairing of a sport

.'tied .t piece of furniture, the sport instance was always correct.

Experiment I

Ncthod....1
Lists. The followin 15 parrs composed the critical list:

chair-apple, bed-pear., desk-peach, dresser-cherry, bureau-lemon,

2=1e-football, pear-basketball, peach-swimminn, cherry-s,olf, lemon-

howling, football-chair, baOcetball-bead, swimming-desk, solf-dresser,

bowling-bureau. For th.-. first five pairs the correct members were the

fnrniture instances, for the second five pairs the correct members

wvr, the fruit instances, and for the last five pairs, the names of

tbi sports were correct. This three-rule contingency list will be

titled List C. The noncontingent, double-function list (NC List) was

40,,structed from the same 15 words, each word being both correct and

1:tt -rrect The third list was a single-function (sr) Ten in-

t ef; o I each concept were used for f ht. S l ist w Ire tta i r f tw.;

art .,r consisting of two instances from the same concept
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Procedure and subjects. The lists were presented at a 7 :2-

sec. rate for anticipation learning. Only the correct word was shown

during the feedback interval. During the anticipation interval the

words in a pair were printed one above the other, with this positioning

%%frying from trial to trial. There were three different orders of the

pairs. Following an initial study trial, 15 anticipation trials were

given with the subjects instructed to respond to each pair on each

trial. Twenty undergraduate students were assigned to each list

following a block-randomized schedule of the three lists.

Rosin is and Discussion

The mean numbers of errors (#11 each of the 15 trials are shown

in Fig. 1. The first obvious fact is that the SF List was acquired

far more rapidly than either of the two double-function lists. Yet,

tilt performance on both List C and List NC shows improvement over

trials. If the three-rule contingencies aided learning, the perfor-

plauce improvement shAd have been greater for List C than for List

NC The data give no indication of this; in fact, it appears that

ml the later trials the subjects given List NC were somewhat super-

ior to those given List C. An analysis of the scores, including

trial% on the two lists as a variable, showed that overall the twc,

,:ro,ps did not di fter, F 38) 1.94, 2 > .0s. The interact ion

htwven trials and lists was of borderline significance, F (14, 512)

1.M4, p< .05.
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If it is assumed that the learning of the C List would have hel.n

,A,ititated (compared with the NC List) had the three coetingencies

discovered, learned, and implemented, it must be concluded that

thcs4. steps did not all occur. Thus, it would appear that pertor-

d'tt'V based on contingent associations is not easy to demonstrate, a

..-it lusion reached by other investigators as has been noted earlier.

W. were not as yet prepared to accept this conclusion. Two other

,A:,,riments were conducted, the first of the two being more or less

I iminary to the final one.

Experiment II 1

The aim of this study was to see if subjczts .ould he taught

three contingency rules holding for List C, au& if RO, could

t!R be used subsequently lu the performance on List C.

Mt thud

TraininK. The 16 subjects were first given a card on which

the following three rules appeared:

If you see Fu:niture and Fruit, Furniture is correct.

If you see Fruit and Sport, Fruit is correct.

If you see Sport and Furniture, Sport is correct.

!h, subject was told precisely how these rules fit the three-pair,

d.,uble-function list that he received as a part of the training.

Attr .studying the three rules for 30 sec., the subject was trans-

rred to the following three-pair list: soccer-sofa, sfa-strawberrv,

trawberry-soccer. Thu correct word in each pair it underlined.

However, the subject responded with the category name. None of these

llie wish to thank Mr. Ronald H. Nowacryk for conducting this study.



instances occurred in List C, the list to which the subject was

subsequently transferred. After the first 30-sec. study period, the

subject was given four test trials (no feedback) on the three-pair

list at a 4:2-sec. rate. This was followed by another 30-sec. study

period on the three rules, another block of four test trials, and so

on. This was continued until the subject had responded correctly to

all pairs on a block of four test trials, or until six test blocks had

been completed.

Test. After the training, the subjects were transferred to

List C and informed that if they applied the rules to the new pairs

in the 15-pair list they would be correct. Ten trials were given on

List C, using a 4:2-sec. rate and the anticipation method.

Results and Discussion

During the training, four of the 16 subjects failed to apply

the three rules successfully on a block of four trials on the three-

pair list. If these subjects are assigned a value of six blocks, the

mean number of blocks required to produce successful responding on

the three-pair list for the 16 subjects was just slightly over four

(4.06). On the average, therefore, it required slightly over 2 min,

of distributed study time before the subject-could apply the three

rules consistently to the three pairs of instances.

Transfer performance on the 15-pair C List was very high. On

tl,e first trial the mean number of errors was 2.81. Seven of the 16

subjects respcn4ed perfectly on the first trial, and 13 of the 16

subjects had at least one errorless trial on the 10 trials given. The
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mean number of errors on the 10th trial was .69.

These data indicate that a subject can learn three contingencies

among three category names and apply them with some success to new

instJnces of the categories. Why then, did not the usual subject do

t111,: when he was faced with the 11-pair List C in Experient. It

been noted that the first step in such learning would he to dis-

L ,,er that three concingency rules could govern performance. It is

difficult to believe that if these rules were discovered they would

not be utilized. The problem, therefore, appeared to lie in the dis-

covery. Experiment III was an attempt to make the discovery process

easier. The critical change was to require the subject to respond

with the concept names rather than with the concept instances. In

addition, the rate of presenting the pairs was slowed on the grounds

that it might not be possible for the subject to apply the rules

when the rate was 2:2-sec. as in Experiment

Experiment III

Met! od

Lists. There were four lists identified in terms of their

pairings being contingent (C) or noncontingent (NC), and in terms of

tht nature of the feedback. The C List was the same as used in

Experiment I, with two versions. In one case the feedback was the

correct instance, just as in Experiment I. This list is identified

as the CI List. In the other case, the concept name was given during

the feedback interval (List CC). Thus, the feedback consisted of

the three category names (sport, fruit, furniture). The two NC Lists
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konsisted of the same 15 words as those in Lists CI and CC, but the

pairing was such that no two members of the same category ever

occurred together. This made it possible to use the category name

in Ow feedback for one of the versions of this list. These two

nencontingent lists are identified as List NCC (noncontingent, cate-

.:ory name during feedback) and NCI (noncontingent, instance feedback).

For all four lists the subject responded with the category name.

Procedure. The lists were presented for anticipation learning

at a 3:3-sec. rate. The subjects were not instructed about contin-

gencies but were fully informed about feedback and how it applied to

the instances. Other details were the same as for Experiment T.

Twenty subjects were assigned to each of the four lists according to

a block-randomized schedult Afrti one study trial, eight anticipa-

tion trials followed.

Results and Discussion

The mean numbers of errors on each trial for each list are

shown in Table 1. As was true for Experiment I, it is clear that

learning occurred, but at a very slow pace. The analysis, including

trials as one variable, showed that the learning was reliable

(F - 12.30), but the only other source of reliable variation was the

trials by type of feedback interaction, F (7, 532) = 2.21, 2. < .05.

This interaction is small quantitatively, but an inspection of Table I



Table I

Mean NunitIvr of Errors on Each of the Eight Anticipation Trials

Trials

List 1 2 3 4 5 6 7 8

cf 6.4 6.7 6.5 6.7 5.5 5.4 5.5 5.0

cc 7.7 6.8 6.6 5.8 6.2 5.1 5.2 4.5

NCI 6.7 6.4 6.4 6.3 5.1 5.6 6.5 5.1

NCC 7.7 7.0 7.2 5.8 5.8 5.2 5.8 5.3
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will show that whereas performance was somewhat better with instance

feedback than with category feedback on the initial trials, there

was a slight reversal of this relationship during the later trials.

Since the interaction is largely due to the difference on the initial

trials, we are inclined to believe that the category feedback on the

initial trials required some performance adjustment by the subjects.

In any event, we will not consider the matter further. The critical

fact shown in Table 1 is that learning the doutle- function list

involving three contingencies was not enhanced by presentation of

the category names during the feedback interval.

A few subjects reported acquiring the contingency rules. Others

with equally good scores did not perceive the contingencies. One

subject who gave perfect performance on three trials claimed he had

used the length of the words as his cue. There is no reason to doubt

that some learning based on associative contingencies did occur, but

the data clearly emphasize that the discovery and utilization of

three contingencies does not occur with ease, however simple it may

seem in the abstract.

General Discussion

The data leave little doubt concerning a conclusion about con-

tingent associations. Very few subjects will discover, learn, and

utilize such contingencies even when a very difficult task could be

sharply reduced in difficulty by doing so. Experiment TT showed that

most subjects can learn the three contingent associations when these

associations are studied independently, although this was not an easy
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ta,.k when judged by the comparable difficulty of learning three

paivcd associates. Such evidence leads to the conclusion that the

ow tvarning which does occur in the usual double-function list

is ,lot based upon contingent associations since as many contingencies

pairg would be necessary for complete learning to occur.

If the double-function list is thought of as presenting a

pr,,M,m-solving situation in which the subject seeks rules, the

prvseut data suggest that a search for contingency rules is not a

common one for the usual undergraduate student. This may simply

rsult from the fact that contingency learning as represented by

tht double-function list is not frequently required in school subjects.

or. it may be that contingency learning, for whatever reason, is

simply difficult for the memory system to handle. The overlap of

.;timolus elements may be heavily involved in making the task a

difficult one.

A quite different matter is involved in trying to understand

how any learning of a double-function list occurs if the learning

does not involve contingencies. Mueller et al. (1974) found that

flit, learning could be facilitated somewhat when the subjects were

.isiecd to form a sentence or phrase incorporating both the correct and

incorrect words in the pair. This finding, plus other evidence, led

these' Investigators to suggest that the association which develops

between the words in a pair is in some way responsible for the learn-

ing that is observed. As noted earlier, the preset experiments were

,of "q ended to he analytical with regard to the basis of learning the
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double-function list except insofar as contingencies might have been

involved. One set of relevant observations should be reported, how-

ever

For each list in Experiment III the difficulty of learning each

pair vis determined using the correct response (instance) to identify

a pair. Of course, across all lists, each of the 15 words was a

correct response in some pair. The 20 subjects assigned to each

list were divided into two subgroups of 10 subjects each, and the

number of errors made on each of the 15 pairs by each subgroup was

determined and correlated, using the rank-order correlation. These

correlations provide a measure of the reliability of item difficulty

within a list. The four correlations varied from .62 to .82, indicat-

ing appreciable agreement across subjects as to item difficulty. Fur-

thermore, when correlations were calculated across lists, the agree-

ment was substantial, with the six values ranging from .50 to .79. It

would seem, therefore, that whatever underlies the learning observed

for double-function lists, idiosyncratic factors are not of great con-

sequtnco.



12

References

!!,..t rand, B. R., Wallace, W. P., & Underwood, B. J. A frequcntv

theory of verbal-discrimination learning. Psychololicn1

Review, I966, 73, 566-578.

km-Act, D. H., & Boka, J. A. Effects of double functioning on verbal

discrimination learning. Journal of Experimental Psvchologv,

1968, 76, 558-567.

Yuvilvr, J. H., Kausler, D. H., Yadrick, R. M., & Pavur, L. J.

Encoding strategies in double-function verbal-discrimination

learning. Journal of Experimental Psychology: Human LearninA

and Memory, 1974 (in press).

Wickelgren, W. A. Context-sensitive coding, associative memory, and

serial order in (speech) behavior. Psychological Re%iew, 1969,

76, 1-15.



DIsTRIBUTION LIST

. Navy

4 Dr. Marshall J. Farr, Director
Personnel and Training Research Programs

Office of Naval Research (Code !,iti)

Arlington, VA 22217

1 ONR Branch office
495 Summer St.
Boston. MA 02210

ATTN: Research Psychologist

1 ONR Branch Office
11)31) East green St.

Pasadena, t;11 41101

ATTN: E. E. Clove

t ONR Branch office

gib
536 South Clark St.
Chicago, IL 6060S

ATTN: M. A. Btrtin

I Office of Naval Research
Area Office
207 West 24th St.
New York, NY 10011

b Director
Naval Research laboratory
Code /627
Washington, ne, 20390

-12 Defense Documentation Center
Cameron Station, Bldg. 5
5010 Duke St.
Alexandria, VA 22114

l Special Assist. for Manpower
OASN (M&RAt
Pentagon, Room 4E744
Washington, DC 20150

1 LCI)R Charles A. Theisen, .Ir., MSC, USN

4024
Naval Air Development Centt
WarMingter, PA 1M'74

1 Chief of Naval Reserve
Code' 3055

New Orleans, LA 7014h

I CAPT John F. Riley, USN
Commanding Officer
V.S. Naval Amphibious School

Coronado, CA 92155

I CAPT Ouida C. Upchurch, USN

Program Coordinator
Bureau of Medicine & Surgery (Code 716)

Washington, DC 20372

1 Chairman, Behavioral Science Dept.

Naval Command & Management Division

U.S. Naval Academy
Luce Hall
Annapolis, MD 21402

1 Chief of Naval Education & Training

Naval Air Station
Pensacola, FL 32508

ATTN: CAPT Bruce Stone, USN

1 Mr. Arnold Rubinstein
Naval Material Command (NAVMAT 03424)

Room 820, Crystal Plaza 16

Washington, DC 20360

1 Commanding Officer
Naval Medical Neuropsychiatric Research

San Diego, CA 92152

1 Director, Navy Occupational Task

Analysis Program (NOTAP)
Navy Personnel Program Support Activity

Bldg. 1304, Bolling AFB
Washington, DC 2G336

1 Dr. Richard J. Niehaus
Office of Civilian Manpower Management

Code 06A
Washington, DC 20390

1 Dept. of the Navy
Office of Civilian Manpower Management

Code 261
Washington, DC 20390

1 Chief of Naval Operations (0P-9B7E)

Dept. of the Navy
Washington, DC 20350



I Superintendent
Naval Postgraduate School
Monterey, CA 91940
ATTN: Library (Code 2124)

1

1

CDR Richard L. Martin, USN
Fighter Squadron 124
NAS Miramar, CA 92145

Navy Personnel R&D Center
1 Commander, Navy Recruiting Command San Diego

4015 Wilson Blvd. California 92152
Arlington, VA 22203
ATTN: Code 015 5 Navy Personnel R&D Center

San Diego, CA 92152
1 Mr. George N. Graine ATTN: Code 10

Naval Ship Systems Command
SHIPS 047C12 1 D. M. Gregg, CAPT, MC, USN
Washington, DC 20162 Head, Educational Programs Development

Dept.
1 Chief of Naval Technical Training Naval Health Sciences Education 64

Naval Air Station Memphis (75) Training Command
Millington, TN 38054 Bethesda, MD 20014
ATTN: Dr. Norman J. Kerr

Army
1 Commanding Officer

Service School Command 1 Headquarters
U. S. Naval Training Center U.S Army Admn. Center
San Diego, CA 92131 Personnel Admm Combat Development Activ'
ATTN: Code 3030 ATCP-HRO

Ft. Benjamin Harrison, IN 46249
1 Dr. W. L. Malov

Principal Civilian Advisor for 1 Armed Forces Staff College
Education & Training Norfolk, VA 23511

Naval Training Command, Code 91A ATTN: Library
Pensacola, FL 32508

1 Director of Research
1 Dr. Alfred F. Smodc, Staff Consultant U.S. Army Armor Human Research Pnit

Training Analysis &Evaluation Group Bldg. 2422 Morade St.
Naval Training Equipment Center Ft. Knox, KY 40121
Code N-00T ATTN: Library
Orlando, FL 32813

1 Commandant
1 Dr. Hanns H. Wolff U.S. Army Infantry School

Technical Director (Code N-2) ATTN: ATSH-DRT
Naval Training Equipment Center Fort Henning, GA 31905
Orlando, FL 32813

1 Deputy Commander
1 Chief of Naval Training Support U.S. Army Institute of Administration

Code N-21 Bldg. 45 Fort Benjamin Harrison, IN 46216
Naval Air Station ATTN: EA
Pensacola, FL 32508

1 Dr. F. J. Harris
1 Dr. Robert French U.S. Army Research Institute

Naval Undersea Center 1300 Wilson Blvd.
San Diego, CA 92132 Arlington, VA 22209



1 Dr. Ralph 0usek
AriN Research in,;titnte

1100 Wilson Blvd.
Arlington, VA ?2'.'09

1 Mr. Edmund F. Fuchs
U.S. Army Research Institute
1300 Wilson Blvd.
Arlington, VA

1 Dr. Leon H. Nawrocki
U.S. Army Research Institute
1100 Wilson Blvd
Arlington. vA i'21.104

1 Dr. t, r. V,hlan4r, Te.hntal Director
1:.S. Army Researeh Institute
1100 Wilson Blud
Arlingto. VA ..".'200

1 Dr. Joseph WA rd

P.S. Armv Research insitttte
1300 Wilson Blvd
Arlington, VA '77U°

. I HQ .USAREUR & 7th Army
00CSOPS
PSARVIT Director of GE!)

APO New Nork 00401

Air Force

1 Research Branch
AF/DPWAR
Randolph AFB, TX 78148

I Dr. C.A. ELkstrand (APHRL/AS)
Wright-Patterson AFB
Ohio 4r1'.3;

1 Dr. K. L. Morgan tAYDRL/AST)
Wright-Pattersnn AFB
Ohii, 45411

1 AFHRL/DU1N
Stop 4:63

Lackland AFB, TX 78236

1 Dr. Martin Rockwav (ArHRL/SM)
Lowry AFB
Colorado 80230

Major P.J. DeLeo
Instructional Technology Branch
AF Human Resources Laboratory
Lowry AFB, CO $0230

1 AF0SR/N1.

1400 Wilson Blvd.
Arlington, VA 22209

1 Commandant
USAF School of Aerospace Medicine
leromedical Library (SUL-4)
brooks AFB, TY 782 35

1 Dr. Sylvia R. Mayer (MC1T)
Headquarters Electronic Systems Division
LC Hanscom Field
Bedford, MA 01730

1 Capt. Jack Thorpe, USAF
Flying Training Division (HIM)
Williams AFB, AZ 85224

Marine Corps

1 Mr. E. A. Dover
Manpower Measurement Unit (Code WI)
Arlington Annex, Room 7413
Arlington, VA 20380

1 Commandant of the Marine Corps
Headquarters, U.S. Marine Corps
Code M1'1-20
Washington, DC 20380

1 Director, Office of Manpower Utilization
Headquarters, Marine Corps (Code MFU)
MCB (Bldg. 2009)
Quantico, VA 22134

1 Dr. A. L. Slafkosky
Scientific Advisor (Code RD1)
Headquarters, U.S. Marine Corps
Washington, DC 20380

Coast Cuard

1 Mr. J. J. Cowan, Chief
Psychological Research Branch (C -P -1 /b2)
U.S. Coast Cuard Headquarters
Washington, DC 20590



OTiwr DOD

1 Lt. Col. H. L. Taylor, USAF
Military Assistant lor Human liv,111-Lvi
OAD 09ORNE
Pentagon, Room 41)1 '4

Washington, DC NMI

1 Mr. W. iStormer
DOD Computer Institute .

Washington Navy Yard, 141d4. 175

Washington, DC 20374

1 Col. Austin W. Kibler
Advanced Research Protects Agent.'
Human Resources Research Otfice
1400 Wilson Blvd.
Arlinmton, VA 227'04

1 Mr. Thoma,; C. O'Sullivan
Advanced Research Protects Agency
Human Resources Research Office
1400 Wilson Blvd.
Arlington, VA 2.!109

1 Helga L. Yeich
Advanced itestar.0 Prot.cts.ACIil
Manpower Management (mice
140f, Wilson Blvd.

Arlington, VA :!?:704

Other Government

Mist ellaneous

1

1

1

1

I

1 Dr. Eric McWilliams, Program Manaytr 1

Technology and Systems, TH.
National Scienke Foundation
Washington, DC ...qmn

1 Dr. Andrew R. Moinar
Technological Innovations in Education 1

Nntional Science Foundation
Washington, DC 20510

1 Dr. M. S. Smith, Asst. Acting Director
Program on Essential Skills
National Institute of Educatiou
Brown Bldg., Room 815
19th and M St., N.W.
Washington, DC Nros

1

Dr. S. B. Anderson
Udin Testing Service
17 Executive Park Dr., N.E.
Atlanta, CA 30129

Dr. John Annett
The Open University
Milton Keynes
Buckinghamshire
OMANI)

Dr. R. C. Atkinson
Stanford University
Dept. of Psychology
Stanford, CA 94305

hr. Gerald V. Barrett
University of Akron
Dept. of Psychology
Akron, OH 44175

Dr. Bernard M. Bass
University of Rochester
Management Research Center
Rochester, NY 14627

Dr. D. C. dowers
University of Michigan
Institute for Social Research
Ann Arbor, MI 48106

Mr. K. M. Bromberg
Manager - Washington Operations
Tnformation Concepts, Inc.
1701 North Fort Myer Dr.
Arlington, VA 22209

Dr. D. P. Carver
School of Education
University of Missouri
Kansas City, MO 64110

Centry Research Corp.
4113 Lee Highway
Arlington, VA 72207

1)r. A. M. Collins

Bolt, Beranek & Newman, Inc.
50 Moulton St.
Cambridge, MA 02138



7

41 Dr. H. P. Dnchler
University of Maryland
Dept. of Psychology
College Park, MD 20742

1 Dr. David Klahr
Carnegie-Mellon University
Dept. of Psychology
Pittsburgh, PA 15211

1 Dr. Rene' V. Dawis I Dr. Alma E. Lantz

University of Minnesota University of Denver

Dept. of Psvehologv Denver Research Institute
Minneapolis, MN '59454 Industrial Economics Division

Denver, CO 80210

1 Dr. Robert Glaser, Director
University of Pittsburgh 1 Dr. Robert R. Mackie

Learnin Research Dvvelopment Center Human Factors Research, Inc.

Pittsburgh. PA 15211 6780 Curtona Dr.
Santa Barbara Research Park

1 Dr. M. D. Havron Goleta, CA 93017

Human Sciences Research, lnc.
7710 Old Spring House Rd.
West Cate indliStriA Park

1 Dr. D. A. Norman
lAversity of Calif.

McLean, VA .!2101 Center for Human Information Processing
LaJolla, CA 92037

1 Humillto

Division No. 3 I Mr. Brian McNally

P.O. Box 5787 Educational Testing Service

Presidio of Monterey. CA 93940 Princeton, NJ 08540

1 HumRlto Mr. A. J. Pesch, President

Division No. 4, Infantry Eclectech Assoc., Inc.

P.O. Box 20tib P.O. Box 178

Fort Henning, CA 11400 North Stonington, CT 06359

HumRRO
Division No. 5, Air Defense
P.O. Box 6057
Fort Bliss, rx 7'" It

1 Dr. Lawrence B. Johnson
Lawrence Johnson Assoc., Inc.
200 S. St., N.W., Suite 502
Washington, DC 20009

1 Dr. M. S. Katz.

MITRE Corp.
Westgate Research Center
neLean, VA ?2101

1 Dr. S. W.. Ktele
Unfversitv of Oregon
Dept. ot Psychology
Eugene, OR 97 401

1

1

1

Mr. Luigi Petrullo
2431 N. Edgewood St.
Arlington, VA 22207

Dr. J. W. Rignev
University of Southern California
Behavioral Technology Laboratories
3717 S. Grand
Los Angele.!, CA 90007

Dr. L. L. Rosenbaum, Chairman
Montgomery College
Dopt. of Psychology
H,tLkville, MD 20850

Dr. C. E. Rowland
Rowland N Co., Inc.
P.O. Box ei
Haddonfield, NJ 08033



a

1 Dr. Arthur I. Siegel
Applied Psychological SerVivg
404 E. Lancaster Ave.
Wayne. PA 19087

1 Dr. C. H. Stone
1428 Virginia Ave.
Glendale, CA 91202

1 Mr. Dennis J. Sullivan
725 Benson Way
Thousand Oaks, CA 91360

I Dr. David J. Weiss
University of Minnesota
Dept. of Psychology
Minneapolis, MN 55455

I Dr. Anita West
Denver Research Institute
University of Denver
Denver, CO 80210

1 Dr. Kenneth N. Wexler
University of California
School of Social Sciences
Irvine, CA 92664


